The government has an important duty, that is, reducing the social poverty, so how to recognition poverty alleviation objects becomes a critical factor. We selected the province western mountain area for the location of sampling, selecting index designed questionnaire to conduct on-the-spot investigation, collection of mountainous area residents family specific data, using the method of multidimensional poverty measure UNDP-MPI ideas of poverty indicators for dimensions, using the analytic hierarchy process (AHP) to empowerment of multidimensional index, multidimensional poverty measurement model is established. The multidimensional poverty measurement model is used to identify the poor families. Finally, the multidimensional poverty measurement model is fitted and verified with the single income index model, so as to determine the effectiveness of the multidimensional poverty measurement model and solve the problem of poor households' inefficient identification.
Introduction
Since 2013, when Chairman Xi Jinping was investigating Xiangxi, Hunan, he Initially proposed "poverty alleviation should adapt measures to local conditions, seek truth from facts, avoid Shouting slogans, and carry out targeted poverty alleviation", etc [1] , targeted poverty alleviation has subsequently become the guiding strategy for poverty alleviation nationwide. Then there was a mini-boom in research on the subject. Chun-ming li [2] put forward to use the related theories and methods of development economics and poverty economics to provide theoretical support for the establishment of helping object and the determination of helping standard. Chen Sheng etc. [3] Through precise identification, precise assistance, precise management and precise assessment, the performance evaluation of the targeted poverty alleviation work in the eastern and western regions of China was carried out. The results showed that five factors, namely accurate project arrangement, precise use of funds, precise measures to households, precise target of poverty alleviation and accurate sending people to villages, were the core factors of precision. Yong-li Zhang [4] The empirical survey was conducted on 14 poor villages in Gansu province, and questionnaire survey and quantitative research were used to analyze. It was believed that there was a paradox in the poverty caused by education, which provided ideas for the promotion of targeted poverty alleviation by education from the perspective of sustainable development of human resources. Zhang Peng [5] proposed to accurately identify income and expenditure in specific work. Chen Guanyu et al [6] proposed the use of third-party evaluation data, broaden the data source channels, innovative data processing methods, and enrich the ideas of big data applications. Wang Sangui et al. [7] analyzed the key points and difficulties in the implementation of the targeted poverty alleviation policy from the perspective of the innovation of the targeted poverty alleviation mechanism, and then pointed out the implementation path of the targeted poverty alleviation, including the reform of the poverty alleviation fund management mechanism and the exploration of the income mechanism of the poor households, which laid more emphasis on the precision in the practice process. Xiaoyan Wu etc. [8] from the perspective of rural precision poverty alleviation in the negotiation, analyzes the precision of Sichuan province from accurate identification in the process of poverty alleviation poverty object to the standard, scope of support and help and support at various stages of negotiation and cooperation mechanism, through specific consultation, enhance the farmers' participation, improve the precision accuracy of poverty alleviation. At the present stage, researches mainly focus on the meaning and characteristics of targeted poverty alleviation. Researches on targeted poverty alleviation and performance appraisal of targeted poverty alleviation have more internship paths for targeted poverty alleviation. Most of them focus on specific regional issues and take appropriate measures to achieve local poverty alleviation. There is a lack of research on quantitative analysis of survey data in terms of accurate identification of poor objects and accurate assistance.
Data Description
This research data comes from part of the summer survey and the sampling method is multi-level hierarchical sampling. A total of 500 questionnaires and 398 valid data were collected. From the sample data, it can be seen that the distribution of the number of family permanent residents is relatively small, and the number within 5 people accounts for a large proportion. They are mainly the elderly and left-behind children. The main labor force of the family basically go out to work, the loss of young and middle-aged labor force is more. Most families have monthly expenditure of 5,000 or less, and a few have an annual income of 5,000 or less. 87% of households have foreign debt, but 63% of them have small loans of less than $50,000. A further 24% of households with external debt owed more than $50,000.In addition to deliberate concealment or misstatement of the situation, in the course of the investigation, we even learned that some families have a high debt of more than 200,000 yuan, the reason for which is to build new houses and children get married, etc. 94% of residents are in the first tier. Most of the elderly are for the family network packages only 6 yuan a month, there is no traffic Internet access, so in the cost of the expenditure is not a lot.33.4% of households have bought online. Half of the families of online shopping maintain a small amount of 100 yuan to 300 yuan per month, and have a relatively obvious preference for household goods and food. Therefore, it can be seen that shopping is mainly used for food and clothing. 80% of the mountain residents travel by bus and electric vehicles. Due to the remote location of the terrain and the fact that residents generally live in small towns, and considering the cost of travel, the use of battery cars is more common. The education level of the main family labor force is mainly concentrated in the junior high school education level, while the number of primary school and above, high school and above accounts for about 28% of the total. The number of children who have completed the obligation of education and are accepting the obligation of education is 317, accounting for about 80% of the total number of samples. In the intention chart of whether their children continue to accept higher education, we can see that 248 families are willing to let their children continue to accept education after completing their obligations of education. On the whole, basic food and clothing, but it is difficult to say that the quality of life improved.
Establishment of Multi-dimensional Poverty Measurement Model

Selection of Multidimensional Indicators Reflecting Poverty
In view of the defects in both HPI Index and HDI Index, we learn from the multidimensional Poverty Index (MPI) [9] developed by UNDP and Oxford Poverty and human development center in the United Kingdom，a model was established based on household survey data in mountainous areas. Based on the actual data collection, we removed 8 indicators that were obviously biased or missing from the existing 26 indicators reflecting the poverty situation, selected 18 indicators, and assigned values to the selected indicators. Through correlation analysis and the factors of residents' income is closely related to the selected 10 indicators reflect the sample poverty index system, including p112, p114, p13, p21, p23, p24, p25, p27, p31 nine indicators and sample family annual income is positive correlation, p56 is negatively related to the sample households.
Index Weight Adjustment Based on the Results of Index Analysis
According to poverty index system that we got reflected the status of families: number of domestic workers(p112), the number of families to receive compulsory education in school (p114), household monthly average electricity expenditure(p21), having or not family sanitation(p23), Families pay monthly phone bills(p24), Personal travel mode(p25), having or not shopping online (p27), family labor education degree (p31), average medical expense (p56). We analyze hierarchically these indexes, the dimension of judgment matrix is unified and the columns are normalized. And then you add up the rows, and then you normalize the vector to be the weight vector. Therefore, the weight and assignment of the final indicators are shown in the following 
Test of Multidimensional Poverty Measurement Model
The annual income (p12) of the surveyed households was set as the dependent variable and was assigned according to the classification standard of income poverty households in certain province: the per capita income of the households was 4600 yuan/year, and the value of income less than or equal to 4600 yuan/year was 0, otherwise it was 1. The annual household income (p12) of the investigated households was named class. The indexes in the index system selected by correlation analysis were set as independent variables.
We apply the binary classification algorithm in machine learning, and turn data as discrete data， select four models: logistic regression model, conditional inference tree (decision tree variant), random forest, and support vector machine.
Establish training set and verification set. The training set will be used to establish classification models such as logistic regression, decision tree, conditional inference tree, random forest and support vector machine, etc. The validation set will be used to evaluate the effectiveness of each model, and the proportion of 70% of the training set and 30% of the validation set is generally set. The sample results are as follows:
Thus, the training set was obtained: 27 developing families with per capita income less than or equal to 4,600 yuan/year, and 251 non-poor families with per capita income greater than 4,600 yuan/year. Verification set: there are 12 developing families whose per capita income is less than or equal to 4,600 yuan/year, and 108 non-developed families whose per capita income is greater than 4,600 yuan/year. Logistic Regression Model. The model based on df.train is used to classify the sample units in df.validate data set. Predict () function default output family is the logarithmic probability of income poverty (developed) with per capita income less than or equal to 4600 yuan/year. In the sample unit, those with a probability greater than 0.5 are classified as poor families in the eastern On the verification set here, the model correctly classified is (6+108)/120=95%.Up to now, except for logistic regression model, the classification accuracy of the other three models is above 90%, which belongs to the high accuracy range. We will discuss the statistics for evaluating the validity of the model further below.
Evaluation of Classification Models
In order to select the most accurate method from the four models, the following statistics can be evaluated:
First of all, the most commonly used statistic is accuracy, that is, whether the classifier can correctly divide the sample units. And while accuracy is important, it's not enough to pick the most accurate method. Sensitivity, specificity, positive predictive power and negative predictive power were specific. The probability of a negative sample unit being successfully predicted, also known as the true negative case coverage.
specificity
In the sample units predicted to be positive, the proportion of correctly predicted sample units is also called precision. Here are the steps. Given the truth value (row) and the predicted value (column), the "performance ()" function gives the values of these four accuracy measures. The final results are as follows: Table 3 . Results of Accuracy Evaluation of the Four Models.
Through the analysis of the accuracy evaluation scores of the four models, it can be concluded that the fitting degree of the multi-dimensional poverty measurement model and the income single index poverty household classification is good in all the classification models. Therefore, we conclude that the multidimensional poverty indicator set model established by us is effective in multidimensional poverty identification.
According to the scoring results of four classification models: logistic regression model, conditional inference tree, random forest and support vector machine in model evaluation, the conditional inference tree is the model with the best fitting effect.
Conclusion: Based on Conditional Inference Tree
According to the evaluation results of the classification model, we conclude that the conditional inference tree is the model with the best fitting effect. Fig. 1 below is the conditional inference tree generated by the multi-dimensional poverty indicator set data training set (278 data sets in total, 24 income-poor families and 254 non-income-poor families): The shaded area in each node represents the proportion of households with a per capita income greater than 4600 yuan/year that are not poor (developed).The conditional inference number identified in the training set is (39*0.53+52*0.12), which is about 27 households, 3 households more than that of 24 households with poor income. Previously, we have evaluated the accuracy of this model with test sets as high as 97%. The test set here has only 278 pieces of data. When the sample data size is further expanded, it can be believed that the gap between the number of multidimensional poor families identified and the number of poor families with income will be further expanded. That is to say, we can draw a conclusion here: the result of multidimensional poverty family identification is basically consistent with that of income poverty family identification; However, the single-indicator model of income poverty has some omissions in the identification of poor families, which can be identified through the multi-dimensional poverty measurement model.
